[Regulation of adenylyl cyclase signaling system by insulin, biogenic amines, and glucagon at their separate and combined action in the muscle membranes of the mollusc Anodonta cygnea].
In smooth muscles of mollusc Anodonta cygnea, hormones produce regulatory effects on the adenylyl cyclase (AC) signaling system via receptors of the serpentine (biogenic amine, isoproterenol, glucagon) and of tyrosine kinase (insulin) types. Intracellular mechanisms of their action are interconnected. Use of hormones, their antagonists, and pertussis toxin at the combined action of insulin and biogenic amines or of glucagon on the AC activity allows revealing possible intersection points in mechanisms of their action. The combined effect of insulin and serotonin or of glucagon leads to a decrease of stimulation of AC by these hormones, whereas at action of insulin and isoproterenol the AC-stimulatory effect of insulin is blocked, while the AC-inhibitory effect of isoproterenol is preserved both in the presence and in the absence of the non-hydrolyzed GTP analog - guanylylimidodiphosphate (GppNHp). Specific blocking of the AC-stimulatory serotonin effect by cyproheptadine - an antagonist of serotonin receptors - did not affect stimulation of AC by insulin. Beta-adrenoblockers (propranolol and alprenolol) interfered with inhibition of the AC activity by isoproterenol, but did not change the AC stimulation by insulin. Pertussis toxin blocked the AC-inhibitory effect of isoproterenol and attenuated the AC-stimulatory effect of insulin. Thus, in muscles of the mollusc Anodonta cygnea there have been revealed negative interrelations between the AC system, which are realized at the combined effect of insulin and serotonin or of glucagon, probably at the level of receptor of the serpentine type (serotonin, glucagon), while at action of insulin and isoproterenol - at the level of interaction of G1 protein and AC.